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This wox'k included studies of two problems

L Modeling of thermal balancc. structure, and mape processes in Pluto s upper
atmosphere.
- This study has beer completed in full. A new method of analytic solution for the equation
of hydrodynamic flow from an atmosphere has been developed. It was found that the ultraviolet
. absorption by methane which was previously ignored is even more important in Pluto’s thermal
balance than the extreme ultraviolet absorption by nitrogen. Two basic models of the lower
atmosphere have been suggested, with a tropopause and a planetary surface at the bottom of the
stellar occultation lightourve, respectively, Vertical profiles of temperature, density, gas velocity,
and the CH, mixing ratio have been calculated for these two models at low, mean, and high solar
activity (six models). We prove that Pluto's atmosphere is restricted to 3000-4500 km, which
makes possible a close flyby of future spacecraft. Imphcauon for Pluto’s cvoluuon have also been
discussed.
' 2. Modeling of Pluto’s photoche:mstry
Based on the results of (1), we have made some changes in the basic contmu:ty equauon
and in the boundary conditions which reflect a unique case of hydrodynamic éscape and therefore
- have not been used in modeling of other planetary atmospheres, We model the photochemistry
of 44 neutral and 23 ion species. This work requiered solution of a set of 67 second-order
- nonlinear ordinary differential equations. Twa models have been developed. Each model consists -
_ of the vertical profiles for 67 species, their escape and precipitation rates. These models predict -
the chemical structure and basi¢ chemical processes in the current atmosphere and possible
hnphcatlon of these processes for evolution, Thu study has also been completed in full ‘

- The results of this work presume major revisions in two chuptcrs of Pluro and Charon
(eds. S A. Sternand D. J. Tholen, Unlv, Arizona Press. Tucson, 1997) lesc results have been |
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